Introduction
Presently, confectionery products are very popular. Convenience, size of a serving and price make the products desirable, frequently being a stimulant or creating a need to eat something sweet. Fat content (energetic value) and its type used in the production process (content of SFA and TFA) may pose some objections. Trans isomers of fatty acids in the human diet may come from two sources. The first one are naturally TFA occurring in animal-origin products, mainly milk, butter, and in ruminants' meat. They are produced in small amounts in animals' organisms as a result of natural biohydrogenation processes. The other source are TFA built as a result of the industrial hydrogenation process of oils (industrial-TFA, i-TFA) (Norhayati et al., 2011; Shingfield et al., 2008) .
Both groups are perceived differently though, taking into consideration the way they influence the human organism. Natural TFA, including CLA (conjugated linoleic acids), can positively influence the organism via increasing the integrity and efficiency of cells, or staying neutral. Moreover, they do not exhibit any connection with the coronary vessels arteriosclerosis or may perform an antioxidative or anti-cancerous action (Przybojewska and Rafalski, 2003) . Consumption of industrial-TFA unfavourably influences the blood lipid profile changes increasing a risk of the cardiovascular diseases and increasing the insulin resistance. They may lead to a weakening of the ability to concentrate, body mass gain, disorders of the prenatal development of babies, nervous system, bring about a constricted reproduction, as well as earlier births (Dorfman et al., 2009; Jamioł-Milc et al., 2010; Larqué et al., 2001 ). The main source of i-TFA in the diet are products fried on hydrogenated oils, as well as confectionery fats commonly used in the production of pastries, cookies, wafers, sweet fillings and creams. The participation of TFA in these products is significantly varied though, and may oscillate from values close to 0 up to a few tens percent of the total fat value.
The first countries to introduce the compulsory marking of trans isomers content in products were Canada (2003) and the USA (2006) . TFA content below 0.2 g per serving in Canada, and below 0.5 in the USA are permitted to get a TFA-free label (Krettek et al., 2008) . In the European Union, legal regulations regarding the content of trans isomers in the products appeared only in a few countries. The first country to introduce the limitations was Denmark (2004), next Switzerland, Austria, Iceland, Norway, Hungary and Sweden, limiting the TFA content at the level of 2 g per 100 g of fat or oil (WHO, 2015) .
Despite a lack of legal regulations in numerous countries a constant decrease in the TFA content in products has been observed for many years as a result of decreasing participation of TFA in industrial fats used for their production. According to the IMACE European Margarine Association (2016), the number of margarines with the maximum 2% TFA level increased from 29 to 93% in the period [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] . The aim of the study was an evaluation of the fat content and fatty acid profile including TFA in the popular confectionery products available on the Polish market. 
Material and methods
Material 27 products were subjected to an analysis. They were commonly accessible brand products, as well as brands of supermarkets offered for sale. The products were divided into four groups: chocolate-coated wafers with a filling (nine), wafers with a filling without the chocolate coat (seven), bars (containing wafer and filling) (three), as well as breakfast snacks (eight). Two single packages of each of the product were purchased (30-140 g), coming from two various production parts, and constituted two separate samples. The analysis was carried out between June and December, 2015.
Methods

Fat content analysis
The content of fat was marked applying a semi-automatic HT6 1043 Soxtec Extraction Unit (Foss) using the extraction-gravimetric method. A product sample was crushed, placed in an extraction thimble with purified sea sand and extracted using petroleum benzine. The content of fat was calculated from the difference of the sample mass and the quantity of the extracted fat.
Fat extraction from the products
The extraction of fat was conducted by Folch method (Folch et al., 1957) . A sample was comminuted in a mill, next homogenized in the chloroform-methanol mixture (2 : 1, v:v) and separated in a separatory funnel. The chloroform layer was transferred into glass flask and the solvent was evaporated on a vacuum evaporator at 40°C. The obtained fat was closed under nitrogen and stored at -24°C till the fatty acids profile analysis was carried out.
Fatty acid composition analysis
The fatty acids profile was marked according to the AOCS official method Ce 1h-05 (AOCS, 2009b). A fat sample was dissolved in hexane, transesterified with sodium methylate, and next the methyl esters of fatty acids (FAME) were analysed applying the Agilent 7820A GC (Agilent Technologies) gas chromatograph. The chromatograph was equipped with SLB-IL 100 column (Supelco, 100 m × 0.25 mm × 0.2 µm) and FID (flame ionization detector). The carrier gas was helium of 1 ml/min flow. The temperature of the injector and detector was 250°C. The sample was separated at the temperature from 120°C to 200°C in the split mode (1 : 10) in 90 min time. The fatty acids (FA) were identified by comparison of their retention times with commercially available standards.
Calculation of the iodine value
The calculated iodine value was defined directly from the fatty acids composition according to the AOCS Cd 1c-85 method (AOCS, 2009a 
Statistical analysis
All assays were performed in two replications. Values of means and standard deviations were calculated with the use of Microsoft Office Excel 2013 (Microsoft Corporation). The significance of differences between means was determined at p < 0.05 using the analysis of variance (ANOVA) followed by Tukey's multiple range test with STAT-ISTICA PL 10.0 (StatSoft, Inc.).
Results and discussion
The fat content in the analysed products was varied and oscillated from 8.95 to 31.02%. The slight differences were found between the chocolate-covered and non--covered wafers. The fat content in the first group oscillated from 24.96 to 31.02% (Table 1) and in the second group from 22.60 to 30.49% (Table 2 ). The fat content in bars ΣSFA -amount of saturated fatty acids, ΣMUFA -amount of monounsaturated fatty acids, ΣPUFA -amount of polyunsaturated fatty acids, ΣTFA -amount of trans isomers of fatty acids.
Means in the same column followed by different letters indicate significant statistical differences (p ≤ 0.05). ΣSFA -suma nasyconych kwasów tłuszczowych, ΣMUFA -suma jednonienasyconych kwasów tłusz-czowych, ΣPUFA -suma wielonienasyconych kwasów tłuszczowych, ΣTFA -suma izomerów trans kwasów tłuszczowych.
Średnie w tej samej kolumnie oznaczone różnymi literami wskazują na istotne różnice statystyczne (p ≤ 0,05). Notation -as in Table 1 . Oznaczenia -jak w tabeli 1. (Table 3) . The most varied products group was the breakfast snack, where the fat content was from 8.95 to 26.92% ( Table 4 ). The dominant group of fatty acids in the analysed chocolate-covered, as well as non-covered wafers and bars were saturated fatty acids (SFA), followed by monounsaturated fatty acids (MUFA) and polyunsaturated fatty acids (PUFA). The percentage participation of the saturated fatty acids in the fat separated from the products was from 33.44 to 63.28% in the chocolate-covered wafers (Table 1) , from 48.80 to 75.54% in the non-covered ones (Table 2) , and from 46.50 to 80.30% in bars (Table 3) . MUFA dominated in one case (product 7) in chocolate-covered wafers group. Only a part of the breakfast snacks products was characterized by a prevalence of SFA (products 4, 5 and 7). SFA participation in the breakfast products was from 9.87 to 74.78% ( Their lowest participation was observed in the products where SFA participation was higher than 60%. The highest PUFA participation was observed in products in which SFA decreased below 15%. The highest differentiation was observed while evaluating the participation of TFA isomers in the analysed products. Their level in the chocolate--covered wafers oscillated from 0.18 to 16.84%, in non-chocolate wafers from 0.04 to 4.16%, in bars from 0.12 to 0.51% and in breakfast snacks from 0.14 to 16.74%. The analysis of fatty acids profile of fat separated from the products, indicates an insignificant differentiation of the evaluated wafers, no matter whether chocolate-covered or not, which may indicate that the strongest influence on the wafers fat fraction have the com- Notation -as in Table 1 . Oznaczenia -jak w tabeli 1.
8 a significant source of TFA isomers and of fat in our diet. However, the participation of TFA in a product is dependent upon the type of fat used in its production. Using hydrogenated fats, being the main source of TFA, in the production process leads to a high level of the TFA in the product. That is why the confectionery products have been viewed, for a long time, as one of the main sources of TFA in the human diet Onacik-Gür et al., 2014; Siti Nurshahbani and Azrina, 2014) .
However, the situation has been constantly improving. A relatively low level of TFA in many of the evaluated products is a result of the use of fats not subjected to the hydrogenation process but transesterification or recipe modifications (e.g. using shea fat). The tendency has been observed for a few years despite the fact there are no legal regulations concerning the content of TFA in a majority of the world countries (Ansorena et al., 2013; IMACE..., 2016; Richter et al., 2009; Roe et al., 2013; Wagner et al., 2008; WHO, 2015) .
Conclusions
1. The evaluated products contained from 8.95 to 31.02% of fat. Chocolate-covered wafers, non-covered wafers and bars showed a higher content of fat than the breakfast snacks.
2. The participation of SFA, in a majority of the evaluated products, was more than 50%. Only in the group of breakfast snacks MUFA were prevailing in five of the eight evaluated products.
3. The participation of TFA was varied within each of the analysed groups and oscillated from 0.13 to 16.84% of the total fat content. 2% TFA value per 100 g of fat was exceeded only in seven of the 27 evaluated products.
